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COMPLETE SPECIFICATION 

Novel 2,6-Dihalophenyl Heterocyclic Compounds and 
Compositions containing them 

We, " Shell " Research Limited, a. British Qmrpany of Shell Centre, London, 
Sail, <jfan neriy of St Helen's Court, Great St. Helen's, London, RCS^ do hereby 
dectoe die invention, for which we pray that a patent may be granted to us and the 
method by which it is to be perfumed, to be particularly described in and by the 
5 friiiowmg statement: — 5 
Tms toemmn relates to the novel heterocyclic compounds hereinafter specified. 
These compounds have hertxridai properties, being especially tone to genninatmg 
seeds. Atawdingfy, tfns nrvention also reSates to herbkidal compositions aHCaming said 
novri osnpounds and to a mejhod for emdkatmg weeds from crop areas bearing, or 
ffltoaded to bear crops, which comprises applying to said areas a compound or com- 10 
position <» the mventam. Same of the compounds also posses phan ui au d ugfu d pro- 
perties, especially general metabolic depressant properties, and others fungicidal 
and/or bacteriostatic properties. 

The novel compounds of the invention have the general formula 



10 
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30 




Z preferably represents an alkyiene, alkyieneoacy, a^enecarbonyl or alkenyicne group 
containing up to 4 carbon atoms triikfc group may araa^ 
phenmyttyt, phenyl, halophenyl or aikoxycarbonyi, substkuents, or a phenvfene 
ordrtrahyu^ophaiyira d J 

[WT~ — 



15 



wheranjhe carbon and nitrogen atoms are linked either by a double bond or by a 
» 8 ^ < ^^^xemaaikgvatendg 

R represents a ^faTiafophcnyi group; preferably a 2^cfatoyhenyl group; 

Y represents an oxygen, sulphur or nitrogen atom, the third valency of said nitrogen 
20 amm being attached either to Z to form a double bond therewith, or to R\ R 1 20 

tepiesenting a hydrogen atom or a phenyl group; 

Z rep resents an oigamc group which, with the atoms to which it is Indeed, completes 
a heterocyclic ring; and the acid addkfan salts shereof . Hie acid addition safe of 
said compounds are fanned with organic or inmgamc acsds, for example hydrd- 
tone acids, p artfonlarly hydrochloric and hydiotoamc acufe, suManac, nitric, 25 
Jtos&iadc, acetic, gfeoflic, faede, succinic, dtric, salicylic, ethane suMmnic or 

II VOft iTORtrra n #* eirBtnrtmr* twist 
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1,013,441 



- . =C-SH — C-^NH. or .. — C=0 

■ ■■y-.4.;. j a 

. Whae Z coDSms alfcyi or (haloalkyi substituems, these substftnents preferably c ontain 
* I jo 4 carbca ^xhiisI Clhloio- or bromo-alkyi or chtao- or bromo-phenyl groups are 
the prefccred haloalkyi or ha3ophenyi sttfastitnctfa. As mentioned above, the cam- 
5 pounds of the invention Joim acid grfrfmnn sate and those which axe particularly pre- 5 
fented are those of nydiodbloric and hydrobixumc add 

" Hie novel compo unds of i&tt invention may esSst in tautomeric forms and mese 
are included within the scope of flhe iuvaitlon. 
■ • The novel compounds of die' invention may be prepared by methods known for 
10 the preparation of heterocyclic componnda. 10 
*. >A method for the pr e p ax au on of compounds of the above general formula whaem 
Z r e pr es ents a safcamxted or unsubsBtuted a&ylene or alky2fcneoxy group comprises 

ester, a ^S^iahibenzamidme, or a ^o^dmakAenzamMoxime, with a nmn MHi ud of 
15 / formula XZX 1 whe r ein X and Z 1 each a halogen atom or a sulphuric ester 15 

group ** n d Z ^tft^ obe above meanmg- 

Hie respective reactions involved may fee represented by the following equa- 




20 ~ ft*? represents a irjdrocarbyl group preferably an aSkyl group, forming a readily volatile 20 
txXy far eacamplej methyl or ethyl) ". 



»^ ■ ♦ ■ 3 >H.C I +BX + Hr l - 



The reactants are heated together for* several boms, the actual temperatures and 
period of heating depending on the paroato reactants empioyei 



in me range 50° to 150°C, preferably about IDO^C and periods of 2 to 
25 •"■ 2A iours may be used. TTie reaction may be effected in an inert solvent, for example, 25 
: an alcohol such as emyfr arcdhol or glycol, an ethereal solvent such as dmiemoxyeJiaane, 
dkgane or tetrahydrofuran, a ketomc solvere such as acecme, or a hydrocarbon solvent 
such as ftcnffnp or Tohiene, The (reaction may be effected in presence or absence of a 
hydrogen. l^aQde acceptor, for example, a tertiary nitrogenous base such as pyridine or 



1*013,441 



^^a^ie. .^faras or substantially anhydrous cond&ans are prrferobly en> 
ptoyecL Ha desired reaction product may be produced in me fbnn of «3 bydrohaiidc 
Hub can radQy fee converted to the free hase by treatment wfa an aftsy or aftalinc 
reacting sail, for example sodium hkarbonate ci ecdmm acetate; 

A method far me patparaticn of ranpoonds having ohe above general formula 
^tran Z iep«2»uu an aBoaryfece group may be prepared by reacting a 2fr&tek>- 

oanteinmg an ^Mo-cabonyl group, far examke, an *&a**ettme or an <r5aSrarb- 
oigte mo^^ester, aod hahde or add anhydrBe, particularly wS& the o^hloro- or 
<M ? m[XMarbQ ?fl compounds. The leacfcam may be carried oat by bsatwc to 

' t0 S^Jl^ sa f e °* * ***** <* m P«a^of anmmSvem^for 
2f 41 ^gfe^j*?* pntfemHy an aromatic nydroenrbon solvent such as 

""P^ azertropk^. feacdon temperatures in me raW 
^^^S ( Sl!L EE0 ? al fia ^^^«^^to maybe 

du^utobenzamide and me a-hatartxmvi compoimd stated axe oven below 
Anafogous products aie obtained from me 2,6<ikSomben2aimdH: ester JbS&xT' 



t-Hafoaxrbonyi compound 

Product 




A) xtrHdoketone 
CtCH,. CO.CH, 



■CL 



OCH,.CO.Ph / 

H-C 



X) -00 



aoH, . co . cH,a 

e.aya 



■a 



Th e chlorine atom in the last compound is ootive and can be reacted vrath sabs 
of caxboxyfc adds, lor example, alkali metal or s2ver salts thereof to produce the 
corresponding ; esters, or -wm alkali or alkaKne earth metal pbenoxides to produce 
the corresponding phenyl emers, for exampfeihe compound 



l,013,44i 




B) a-Hcdoaxrboxy8c ester; 
chloride or anhydride 



BtO.CO 



Product 



s- — chr" 



■a 



(0^)2 B ^~~ 



(R 1 = Me, Et, n-Pr, n-Bu) 
EtOlOO 

act. 

a. 00 
a 



EtO.CO 



COOEt 



j& ca. coast 



or a tautomer 
thereof 



or a tautomer 
thereof 



or a tantomcr 
thereof 



or a tantomcr 
thereof 



The toe rn c ych c compound is an general produced in the form of a fiydronaHde 
whkh is readily converted to the foe base by treatment with alkali. 

Compounds cf the above general femnla in which Y represents a sn^phur oran 
oxygen afflom may he prepared by cjdfemg a 2,6-dShalcfrenzamide derivative of 



R.CO.NH.Z.OH 



wherein R and Z have the aforesaid meanings, by treatment respectively with phos- 
phorus pexttasuipbide, or warn phosphorus pentoxide,'polyphosphoric acid or other 
compound capable of extracting die dements of water from the benzamide derivative. 
The ^tactions may be represented by ihe foBowmg equation r— 



Ijffl3,441. 



5 



R.CO.HH.Z.QH + P_a_ > H.C 



/V 



10 



Jte&m 'presented by Z should not contain any atoms or groups which wffl 
reaaaim^tther preferably in an mot solvent, for example, a nydrtxarbanlbW 
were prepared, for example, ^^dkSiloi^eny^i^-thiazo^ ^ m ms way 



5 




and the 4-metfcyi, 5-eth& 4,4-dimetbyl and *,5-dimemyl derivatives. 

Compounds of me anvention in which Z represents a metfaykneoxy or carbcovl- 

j^^^^^Jhycydisnnjjan ester, or Q-alkoxycaibtayi derivative, of 2y6-dntalo-«-ainino> 



10 



^ / M,= T 0 

oc.a° " V 

VB 0 




hS?\£. ^ ^ teloal^ groop. Tanperatmes in the range 140°- 15 

MO°C are a^&tt ^ect cjdisatM of oxine esters, but higher ortower tern- 
pe^nresmay be enKjIoyed. When water or the appropriate afcdhol is no longer pro- 
K^ 1311 ^ ****** *»* fc^ting may be stopped. Z£ 

Comfwunds of the invontion in which Z represojrs da group 20 



^ Y t t ^ adiazole derivatives may be prepared by cxmdensinz a 2^dihak>- 
benzamdasime with carbon disdphide at an efc**ed ten^pe^mTm iSi 



. 6. lflBM 



antadfo ended <rat in an aqueous tof^^* 01 ^ ^^T^^^^ 
Ste is *en treated wife concentrated hydroAbric acid wMA causes a wgon^ 
•SST-fV "Vattr is tfn adtfcd, the nrixtmeh^d* ^ ^*L** 
sohzfion rtmoved. The desired compound is esmcod from *e reate with aqneons 
5 : aftaHmaalhyibx^andi^prec^^ . . 3 

«*™os of dte invention in%rfriA the heterocyclic ring is ^^f^JX . 
^SS^e ring can bewared by '^iS^St^ 
pepandiaa of rfbis type of heterocyclic ring. 7^^^ dbeo ^SL ID ^ 

and its derivatives, in the presence of anrrrronia. Tbe leacteno 10 
necessary in presenx of an tot solvent DryanmKmagasnaybepas^oanttmoo^. 
thiongh *e reaction ifflsaure. Instead of ammonia, an anrammri n fiah vA tdi dc- 
S muto ae reaakrn candi&ns may be used, for e^ple, anmrosrum acetate. 
The raction miiy be armed om at at^^ 

^SeTd^aHnpound made in this way from ^^dkadorobenzaldeMe and benzfl 15 



. has the structure 




Alternatively a 2,Mic!toDbaiaamainB may be condensed with an a^mtogenD- 
^hycioxytaraie. Tbe reaction with i^nomoacc^ammc, for e mmpl e, can be 
.20 itjmesejilfid^d^ follow^ 




2.«Xbaicberizaraidines may also be condensed with ordkarbonyi onpapounds. 
T^iae&m^^^ far example may be represented by the foBowmg equa- 



TetnnWnrthiazine derivatiwa may be piepaied by oonden^ a ^frdBialDbeiB- 
alddryde R^QaOwim an aliphatic J^mhxrthiot The «^J£* J^T^" 
S^iopionic actd, for enmple, may be represented by the following equation.- 



8.CHQ. + 
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25 
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B.C8 tj^ 



<J 



or nhrog^aidbe. The nsctioa ^^^S^V^^^^ 



10 



Step ^^^^^X^^^tr^" 0 ^ °^ ^ ^ 

a substance oqwfcfcrframwfeX ^rflw^ . NH, by ticatmait ^ 



reaclimcanfcercpresmEd^^r^^ W Ior OBI * fane dfloride. He 
.cjbl . 



35 



8 



1,019,4*1 
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15 



20 



H.otxH ♦ rtfl.HH.cjis, > a.0, 



2^^obetr Z darine R. OT=N-N=CH.R an treatment with phosphorus 
petals u l pbide gives die product: 

>\ 

B.C CJl 



The following Examples fflnstrate the novel compounds J^"?. 3 ^*^ 
nitpaiSorZ^seS^s, parts by weight (w) aodparts ^j?™^ 
amTffeiatkHi as me knogiam and the lice, and, in the formulae the symbol R repre- 
seras me 2j6-«dhlorophen^ group. 

ESAMFLE L 

frq>araticm (rf 2^2^lidtophmyl>U<hiazDline 




2^i±hrotSB0beBranide (10 w) and emykne dibrorrAfe (10 v)^e hea^ 
toge^^Sngw^hath for 6 hours, ^.cxx^prodnct «» 
ZowX 50 v rfteaner and three times by bofliug with berrzene (50v). Tte pate 
El ^*at sdeky insoluble residue *as boiled four times wrm "^^J^^f 
S^mTwS^aporared to small bulk ardwater added 
separated on cooling, Tlbtse were* rtciystallised from aqueous- meAanol to ffft wlute 
P&nsl^T^in.p.73 0 C 

Found: N 60, <3 30.5, S 15.6; 
COLONS requires: N 6.0, CI 90.6, S .134%' 

Example EL 

Preparation of 2<2j6-diditorp p1ie^5,6^ and 
its nydiubiXHUidc 

A miswre rf ^frdiditon^hfflbeiiZiMiide (50 w), l^dibrooiopro^ (50 v) and 
12-dimedioxyethane IT2I50 v) was heated at reflux tcmpeiatnre ^ «. bo f^ a 
M^J^d being periodically removed ^ ^^tP^^^L^t M 
w^^ ^ witfa^eV and mr dried to give a white powder (60 w) metang at 196° 

30 to D98^C with, dfioomposztioa. 

***** Found: C 34.1, H Z5, N 43, S11.6, £214%' 

C^BtO^S requires: C 36.5, H3il, N 43, S 9JB, Br 24.4% 

Tbe compound was shaken with water (50 v) and filtered. The dear sohrion 
« was treated with a sfig* excess of aqueous sodium bicarbonate sotoaa^ ft* 
35 SLtemaeby prec^teed was collected and air-dried. Crystatoauun .from bgt 
pSunMfcp? 80»TlOO»C) gave white ptaea, ineWag at W 
Soed point with the product obtained in Emmie XXI showed mat the 

products were ioVntVal. 



10 



15 



20 



30 



BSAMELB HL 

PrqwmtHHi of £#eny*-£<&^^ 



At 



_ _j ^15 w) and (0l7 w) in 5 

„_ - -7 v) watitfluxEdte 13 l»ais, then coolad qikI dfe^ wiih oiw. 
A sobd crystafksed from the solution (1.0 w), mjp. 2S5 0 a>2£&°CL 

- - M ' 'Rraml: C «40.9, H 4.1, N a 083, Br* 20.7* 

Example IV. 
hydnniloride 




Bp-0 (^Cl) 




adding ether to the cooled reacfecm mixture and was then filtered off aS3rfwS 
40 mix acetone. It had mjx a28°i» 230°C. YieM fc ^ TO OT ^ TOfflett ww» 



20 



25 



^<i^arod»c*ea2amide 1(20 w) and l/idaramoprapane MO v) were heated i< 
together tmder nftix for 8 hours and then Moled Tte H^riH msL so obtained 
was mturated with ether unlg btown colour was no hnger ehrted The erev residue 
(25w) -was itekenj^ N4iydnxhW aid (500 y) and fitered tatt. Tie 
lunat e was nrntra tned wan sodium bicarbonate and then extracted with ether The 

Analysis 

CaCtNS requires:: C 48.S, H 3.7, N 5.7, O SB*/ S iBfl-fc 

ffltogrtl, washed with etter and aar-dried Ithadmp. 205° toB06°GwS decern- 

mutant S g 93 ' N< *-*» (107.3, S Tt7, Q" 12.7% 30 

Q 0 H 10 NSQ. requires: C H3J, N 5j0, a 37.7^ S <W6^ 

ESAMFLB V. 
Pttpaeetian of 3^2#<E*tao F (h e ny^^ 
onmaiaaepinc f— *— 



5W: C%«; K 33, N 8.6, 0 22.1, Bf-.24^% 
Q B H u ftCI^,OtSS ciSV BSM,' afflS, BT»W 

Example VIL 

Pttpnation of 4-m*diyHM2j^dtchkm^^ hydra±tonde 



<3 

T t e n 



: A miztme a£ E^fiddoroihkAenzamide (20 w) and d towe 
reflund in benaaie (350 v) for IS tons under a Dean and Stark ta^ njurugoi 
chloride to evolved and MB tos odta^Benzene to 
residue to eatncted ax time* win 200 v of Bgfr petnfeum<b^eO° tofflP^Tfa 
3fc any matter TO rejected, The a^.^LfSS^ ^^ISlS !^ 
coded wheww a snrfl amount (0.8 w) of Z^dSimo^a^^^x^d^- 
wKranowd. Hie remaining solution was freed from soJvnrc and ^J^^ifSfT 
an od boffine a HWC under 0J5 am and containing some sus pended amid Jbemg 
oboined. ThtdtsnBate to dissolved m elher and treated wan dry^ydto^cM^e, 
rSpo^^w) bemg <toined which meted at *ZS°C wim dunbagp from 

Fbandri CSR8, H 2.7, N 5 J, 0 384% 
CH,OIjNS xeqnhes:- C426, H 28, N 5J* <3 38.0# 

BXAMPLB vn. 




ciymerijaCTeAafie (250 v) were refinxed for (214 hours, lie solvent was ten stnppe^ 
off under reduced wessure leaving a brown dly residue winch was dissolved m-eflter 
and -filtered. The ffltete to satnxatcd Twifli dry hydrogen chloride. Hy rou™g 
f »»c^Wfflteed off, shake* witfr^er (500 ^^J^^J^^^ 
W aisled. The ethereal layer was washed 1wbx wih w^ g v)Jn^ over 
axurydious magnesmni sulphate and the ether ^^ ^^^^^P 3 ^^ 
Wdistakd nnder reduced pressure giving a colourless liquid, t*£ 149°a tinder 03 



. . H23, S Hjjtl . 

- ' C^C^NS requires: C 43/1; H 2d, $ WL5%* 

EXAMPLE Vffl. 

: Preparation of t24frtf-dfchto^^ 

ks liycta ^loTnte 




*<f i *l CBDX) 



. ^DfcMorouiJ^^ 
jogeiher at 1203C A yeflow sotekm famed at first, fom wmcb soM p™ 
ueteratetL After 4 tours, «&e inhume was cooled and extracted twice wnhe 
vGoladan A. The lesttual off-white soft! &Q w) was dissolved m meflK 



15 



20 



30 



35 



40 



' VWMl U, 

^^^^^^^^ ^msd as ookmSbss pcisns (10 w) tap. EWC 
SS^*^™^ andwadnng AcprcqpitaewWiedjer. 

5 cJKns 0 *" 9 ' n * S ' a * i2 ' sm3 ' g^* 0 ^ 

wparwC -48.fi, H3.7, N4.4, a 33.4, S flfcO, Q-ttUj%l 

as?a 2^ rai P etota " n ^ «" »^)6hi«g^ prisms m*.*^ 
CuHuCW® aqnno:' C 55.0, H 3$, N 45, <d 25x£ S SSJ' 





& J ^sJS£ ^ 166 ^> unchanged by TOyaaffisaim from fida DetrokomThT 



» ' toMPC^ ^ from fight paratam, (b*. 

rn „_ w N 35, a 18.8, Br 20.9, S 8.7%- 

Qi^ijaiCtNS mpmai N 3.6, <S 1B.4, Br 20t& S 83$ 

BXAMPLB X. 



CD 

S» S3 S3 SB* S3» 

3&AMPLB XL 

fttfaratom of 



■cr 



otmmenoed. AferTfconh benzene mT™!k1u gofafaficaaro 



10 



^ . Example BL 1JC 



20 



30 



a v&fa powder lj?5$ m& about 215 °C Oystaffissiinn from methanol gave colour- 
less prisms m.p. 2fe2°C. 

ifaBfy * Rrand: C ffijfc H 33, N 53, Q25£ 8 «J*; 

Cu&ONOS xeqmcs: C 4822, H 33, N a 25$, S flJR 

EXAMFLB 

. Reparation of 2^6-dich^^ 



u 



jnl the nrirtnre was triturated with cold caber. The teadae crystafiisoa from 

^ Jonnd: C 50.4, H 336, N 4* Q M$ S ttflfr; 

QA»CUTOB leqate: C 50.0, H 3J8, NW, a 2*,7, S lM% 



BXAMFLB XHL 

Preparation of S-nbatfr^6~d&^ 




together for 6 horns at 100°C TBie leraWng solution became semisolid on cootog. 
•rfe [mixture was dissdhed in Ae mdnmnm of hot methanol. The q^ab^^faicfa 
separated on eooimg -woe lecryscaffised from methanol to give wmte neemss p J w), 
m.pulK5°a 



Found:' C 51.7, H 4.0, N 4.5, <3 2BJ6, S 10.9% 

CuH^C^NOS icqoiiwr* C SI* H 43, N4j6, Q»A S 104* 

BgAMPLB XW. 

ftcjrantfion of l^^E4id^^ 13«hiaaolm4w 



7- 




10 



15 



20 



2^Dldtoqijhio^fn7^«^^n^ wj diethyl bronanmaTwmie ffl2-0 w) and mffltanol 30 
000 v) were xefluxed logemer for S hours. The solvent was then tanked i and die 
iesidiie oysraflised from methanol The product 1(6.0 w) had m*. 1tt0° to ■M3 a G 

Found: C 45.1, H 3.Q, N 4*> Q 2l8, S 103%: 
QJBta^S xequiies:' C 453, H Z8, N 4.4, a 223, S 104%! 35 



30 



ifi&Mk ^3 

^ BlAMFLB XIV. 

Preparation of Z^fi^a M o s o ^ 




u^^^^^^^c!^ ^ *) in benzene (100 v) 

S^^r^V^!^5?l? *** aysedfced tan ^ petrofeum <b.pi 



CpHOjON xtqunts:' C 58.7, H *M> N 56, a 26.?& 
_ . ExamflbXVL 




Ekamflb 23VHL 
frtparaskm of Z<2^dicUaro0ua^) 



•00 



flTOO *) were letod under a and SteklSSS^r had bLiJS^d 
raefcga ae to rten amoved by distiBattion ami die tedduacraanBised fran fiebt 

(t^p. 60° to 80°C) when 9.0 w of product of a^. WrTwva ^ 30 

otIrt „ C58i, ffn mass, Tutm&v 

EXAMPLB XVHL «r 




10 



^^iknmcrtiojteiDl (« w) and omcentated hydrocSjtodc acid K.O v) were tfe- 

20 SS.^o^?^ ^ ^ ^ solid wiST^Tc^ w) 

C55.7, HB.8, N5.0, a 254$, SUA* 
C^HXUNS requires:. C 553, H 3.2, 1* O 25j£ S 



filtered and the sofcd wajited wdj dfee su^Auric acid ami hot.^ter. Suffi- 



AO 



cfcnt fl nwhmmrm hydroxide was added «o 4e fihraie to faM aAttam of cupr- - 



mrnmrnftim salt and to pre^Htate .the. fym^ 
fitooed off ^ cryssrfised fincto xne pro- 

duct had nxp. 278° to !BO^C * 

Andym C 59.7, ^ 3d, N10.9, Q 2731%' 

i .^a^nqracs: C59J3, H9.0, NaOiS, 

Example 

'. 1. frtrflratJon of 24fe6-dfch$bropheny!^^ hytfroddande 




*H31 




Found:* C 48v6V H 3,6, N 55, a 295, S 13.4?t 

:C»^^?eqnTO: C ttJB, H3.7, N 5J7, a 385, S 13.0% 

Example XXL 
Preparation of 5Wp£4kxtaophe^ 



10 



15 



To a aohniQa of 2 ? '6^d^QCT^7aldTiiyde "(5.8 w) and o^fl^encdianrine (3.6 
w) heated on a water fash was added .gradually a s omtion of enpne flcetete (6\5 w) 
in Bqiffions.ineAanol (15-0 v). The yeflow solid fanned was ffltered off, heated wim 
>«w hydrotblaric aad and then cxystafiised from nrntfarmT. The product had m.p* 
aboveSflPC 

Axdym : __ fcBdsI c ^ H3JB, N9^, CL335, 0~ . 
C^ftG^Ni .ttqukesr C 52.0, H 3.0, N 93, CI 35 J, CTjlW- 

BSAMPLB XX. 

; Preparation of B^^^ 20 



Ain«niiectfN<24r^ 
pemaso^hMe <5.0 w) an toluene (100 v) was' reftuxed far 12 hoars. The itoteoc layer 
was decanted and extracted wim dihfle aqueous hydrocfateic add and the gnmmy 
residue extracted wim hot dilute hydrocMooc acid. The add extracts were c o m bi ned 25 
and tfiea made aflaflme. The product was extracted whit dikuufoon, the extract 
dried over enJ^l n m* ^ngpfyinm su^hare, the dfarofotm. removed and the residue 
cBsaUed. m portion boiling at 187° to lSS^ under 12 mm pressure was caflected, 
YiddfcOw. 

30 



of N^Miy^T^xy-r fT ^^^^^^ T/w ^^ 7!ftm ^ g tflO w) and phos- . 
pharos peatasulphKle (5 w) an tnhiene flOO v) was remixed for 12 hours. The toluene 
layer* was then and ahe gummy residue extracted with hot dilute aqueous 

. hydrochloric The add extract was men made alkaline and the pgecipftated solid 
40 was filtered off, washed with water, dried and recrystallised ten fight petroleum (b.p. 40 
80°— »100°C). A further quantity of product was obtained by extracting the toluene 
, . layer with aqueous hydrochloric add, working up the- extinct m the same way. Total 
y^tfreoystaffl^ 
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Analysis 

QACa^S leqmns: CWS, H3.7, N 5.7, 0^9, S 43X|%' 

Example ™ 
PrepaimJon of ^4^6-&2to 




47°C aodb.pi 183°C no m°C midfir2Dnxm. ptessnrc. K 
.. sitdyai 

n xt ^.vr« fl ?5 nd; H43 » N5 * Q27^ S 1MK 

jBmma xtut 
*b — cn^t 

C^HnOWIS ttqrixes:' C 50*, H 42; N 5.4, d 27*1 S 123$ 



Example XX5V. 
Pteparadon of ^^d£<m^bar^ 



/ r 

vJL 



rffjrtMC Fo ? nd: H4.4, N5J, C128A S 11.8*1 

QiHnQaiMS requires: i C 508, H4<2> N 5.? Q 273, S 123§fr 

Example XXV. 



acid at^Tl^^^ bC, ^ Q£fc - (5 - () W > ^ 5leaad *» PdJS*ospW 
.dtaKne wA potesmnn aAamte and extracted with cMtscfem. The ratactwa, 
dned over magnemim sdjAa*, ^ solvum mntrved ami the reato teftTay^- 



16 ymm 

fog, k was then dissolved in H£it petroleum (txp. 80° to 100°C), the saints* treated 
w^ carbon, dtt boIv^ 5CTiaved ami tfc resite left to crystaiSsc; It had mp. 43° to 
45°GYfcfci3w. 

Found: C SU9, H 4.0, N C.4> Q 30fl# 

Example XSVL 
Preparation of 3-t2£*frMcj^^ 



B-C, 



10 f^TOdflart bafflanidflgfane flQ2S w) dissolved in. gacfeg aoctfc ami to tro wed 10 

with acetic enhydride (6 w). Hie reaction mnrtnre was then poured into water and 
Us O-aceqi^frgmino-2,6^^ xouw eio d in almost qnantkative ytdd. 

The Onacetyi derivative was bested at T70°C until water was no longer evolved Tht 
fHfifl ue was rniyFtan rerri tfwm hairrneL and mas then cbtaned in flfenost gj umlil i ftf iv e 

15 ykhL It had dlp. 82° «a 84<*C 15 

Found:' C '47.2; H2.8, a 914%' 
QH/a^NaO [requires: C '47.2, H 2.*, CI 3XQ%» 



EXAMPLB xxvn. 

20 - . Prejraratkaaf 20 



O^Trichloioaaayl^^ was bested at 170°C 

fmta water was no longer evolved. The residue was rcayHiHTKwt 6cm benzene and 
was then obtained in almost theoretical yidd. Jihad m.p. 93°C 

Amhsb 25 
Found: C 32.7, H 0.7, <3 53-3%) 
C^O^Ottqnires:' C 3k5, H05, 



Example XXVUL 
Preparation of 3-{2^dkhlorosAeny^ 



30 R*^L " | 30 



O-JSflbju&ycaibonj^^^ R • C^NHg^ : NO • OOOEtj 

obtained by reacting 2y6-dichbgo^aimiK)bfn with an equivalent amount 

of ethyl dflbrofonnate and triedhyiamine in ethereal flotation, was heated at 170°O 
for 05 tmmites* The ethanol produced was ocStoed and found to be practically, 
35 dieoretkai in amount. Hie residue was recryscsllised from a mature of ether and Ug^it 35 
petroleum (b.p. 40— -60°C) and was obtained in ahe farm of colourless crystals, nxp. 
173<*CL 



Found: N 4113 a 3a0% 
40 CAajNiO, requires:i N Ofctf 0 30.7% 40 



40 



Example XXIX. 
Preparation of 2n(2^-dicMoiq)hmyl) benrothiazde 



N41«n#-2£Hd^ (4.0 w) in ctbanaQ £60 v) was added erad- 

^ ^^J 3 ^ rf P 0 * 285 ^ f«c5cyanid£ (3ft* w), sodram hydroxkle 0.5 wfand 5 
wstogOO v) at 90° to 100°C The resulting ammre was heated at 90° to 100°C for 
a ftndcr *wo Jwuts, then filtered and the product crystallised from lkjrt petroleum 
(b*. 60* id MFC). It die* had m*. 95°G Tfiddl.O w. I^nacum 

Analysis 

10 „ „ ^ _ Found: c 56 -li H 2.6, N 4.9 f Q 253, S 1ZQ%! 10 

C^ONS requires:' C 55.7 H 05* N 5.o) a 75A y S 1!L4%) 

Example xira 

Preparation of 2<2,*dkbl0ropkei^ liydrodiBmde 

hydrate 



,s — CJCL,.IC1.!L0 



•2£M<^ thiosamcarbazone (12.4 w), ferae chloride (9.0 w) and 

watery v) were heated together at 90° to«100°C for four touts, then filtered and 
the filtrate coaled A soKrf crystallised, nxp. W° *>215°C Yield 1.0 w. 

Analysts 

20 (Found; C 91.5, HZ5, <1 35.9. S 105 a~ 

CftCWOSreqaaes: C^' E^t Sg ffl f ifi 



Tie fee teg was prepared by treating an aqueous sotutkm of the hydtodflnride 
wife concentrated, ammonium hydroxide. Hie resulting predpime was filtered off 

Analysis 

Sound:* C 38 J, H 2.3, a 27 A $13.31*' 
QAGW.S requires: C 39.0, H 2>(£ a 28.*; S 

Example kxxu , 
30 Preparation of 3^fr4idu\riophe^ 



CJBB 



- ^^^a^^^iDt (205 w; 1' moi) was dissolved in methanol {100 v) 
ana carom <usutpniae (760 w; 10 moL) was added followed by an amount or dtstuled 

Z^f^i W .f, lh0 T alldAe a f^** a» «aw* far 2 days. The sobers were dm 
ZSjlr^?^^ Pa.e^teim. Distfflfcd water (1000 v) Wadded, 

extraDOd from the residue by dissdwng it in aqusons sodSum hydroxide awl raddifv- 
mfp. «0^ d ° n - D rec ^ soffi ^ft«ate^it wasobSlaS^ptoS 
Analysis 

Q^O^A requitea: C 36.5, H «L5, N 10.6^ Q 27^ S 



15 



20 
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. 1,W5V441 

HlAMPLE A X AH. 

Preparation of 4^4-dkhfcjophenDxyniet^^ 
l^-miaaofc 




5 The jaiaduct of [fixainpie VII (5 w) in methanol (25 v) was added to a solution 5 

fmm Pji ^lfWhw yhmnl |p.2 w) and potassmm hyd r oxi de (L2 w) in methanol (200 
v) and- The mixture remixed to 6 hours. The methanol was then, disttHed off and the 
residue *»ni «n g fl 4 times with ether (50 v). Hie combined ether extracts were washed 
* » " _* ** with 2N^odxnni ftyrii mft k anhtrfrw^ thai with water and dried over anhydrous mag- 
10 ". ncshim sulphate. The other was riien disced off and the residue csysallised from . 10. 
Zgjt petroleum fjt>jp. 60° to 80°C) when ft was obtained as flat needles $L5 w) nzp. 

Analysis 

' Found: C 473, H 2.0, N3.^ Q 34.4> S 73%' 
15 .^ttOl^QS requires:; C 47.5, H12, N 3 5, Ck 35.0, S 75(% 15 

BXAMELB A AMI I. 

Preparation of g>(2jS-dkSriotpphe^ 



*\_L 



'*: - A mixture of benzfl (5.25 w), 2^-dkhloroben2aldehyde (4.1 w) and anunommn 
2Q acetate l(H50 w) in, glacial acetic Mid* (125- ▼) was leflnxed for one hour. T he rea ction 20 

mixture was then cooled, poured into water and die sofid filtered off and orystaEised 

torn etfcmbl The fn«iutthadin^.5Wi o t0242 o a 
* . Analysis 

Pound: N 7.6, a 0jfi% 
}5 ; . .qriH^ajS, tequitesr N 7.6\ Q 193% 25 

The compounds of the invention possess, inter aba, herb Sca dal activity. Particu- 
larly high hethusdai activity is exhibited by those oompounds having die general 



"V* 



30 Wherein Z "represents an alkykne group of 2 to 4 carbon atoms, preferably of 2 carbon 30 . 
atoms, which may be unsubsGtuted, or substituted by at least one alkyi group of T to 4 
carbon atoms, preferably mdliyl or ethyl. 

These preferred compounds are highly toxic to gerrninating seeds and are there- 
fore 6Uitabk for use in destroying weed seeds in areas prior to sowing or planting a 

35 crop. Some compounds are toxic when sprayed on foEage. The results of rxe-emer- 35 
gence frerhiodal tests caaried out with some of she more active compounds of me 
invention are summarised an the following Table. These tests were earned out as 
follows:— • 

Aqueotis compositions c^ 

40 w/v) and the compound specified in logarithmically varying aim enttatfons were used. 40 
SoS. spray teste were rarned out in which seeds (oat (O^ ryegrass (RG)^ sweet corn 

fQ, pea (P), sugar bed (SB), finseed (L) and mustard (M) were sown in sterile No. 
John lanes compost and sprayed at -50 gallons per acre. Control tests in which 
- seeds were sjrnilarfy sprayed with the aqueous, acetone— Triton X 155 solution only 



y>iM4i . a 



were also earned wa. The fbjtmac effect of *e ooamw^ awfied was assessed by 
dfitemmnng Ac redaction from, the control in Ercsn wei^jt erf stem tmd leaf of the 
tea plants ami a regression curve re&mng grwwh intamjon and. dosage period. The 
cbsage of Ae ampound required for 90% growth ndubitam is given in^ri TaHe. 
Uns^ greater than ID potmds per acre are indicated by X. "Triton" is a Trade 



20 
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compound applied as 




o m o oo 

^ ^ h o iri X ^ ^ 
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Growth inhibition dose (Ib/ac) when 
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Growth inhibition dose (lb/ac) when compound applied as 
pre-emergence soil spray 
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22 1,00,441 : 

■Scant of the hove} cnmrxmnds of die invention, eg. 4-me<ftiyi-2-(2,6-<^chlQio- 
pheny^rl^iiaaDfc byrirochloriae, JMilnrontetJ^^ 

. lA^-ttaadiazck, also exhibit fungicidal activity when tested in spare genmnatkm 
5 : teste earned out with srxires of Atternaria brmsiaicota on wafl flower leaves and/or > 5 
- when tested against Aspergillus tiger on agar. Some compounds axe .toxic to Pseud*? 
mams putrefadem (Pj>.) and Id BadUus subtiBs (Bs.) in peptone broth cukuxes. For 
emnpfe 4~mernylr2{z£-<^^ IrvdiocMoride, 2-f2*6-dicWaro- 

ptoy4>23-d2iydToben2»xa25db and 3-@^<ftluorog]hen^ 
10 azole are toxic to end £be last two manioned cenrpounds are toxic to P.p. 10, 
• This invention relates further to oomrjosiaons compr i sin g a compound as herein- 
before specified as active ing re d ient and acanier or a smface acriveogent, or a. carrier 
and a surface active flg pnT 

Tie term "earner" as used herein fl*^ 11 ?* a material, which may be inorganic or 
-15 organic- and ajmifliffffc or of natural origin, with which the active substance is mixed 15 
or- formulat ed to facilitate its storage, transport and handfing and its application to 
the plant, seed, soft or other object to be treated. Ihe carrier ss preferably biologically 
and chomtnrily inert It may fee a solid or a floidL SoBd carriers are preferably parri- 
ariate, grarrolar or pefleted though other shapes and sizes are not thereby exrhyifd 
20 Sofid carriers, generally obtainable in parturiate, granular ox pelleted loan, may be . 20 
naturally occurring minerals, {for example a day, though they have have been sub* . 
jected to gnnrimg, sieving, purification and other treatments. Carriers produced synthe- 
tically, for example, syntjuetic hydrated slhcon Grades and synthetic calcium silicates 
may a&o be used and many proprietary products of this aype are avaDahfe commer- 
25 daHy. Th^ product available as Sdlkmm dioiyd No 3 is a partkukriy suitaHe carrier 25 
of ithis type. The farrier may akr» hr an ckmcntal SUPStance ^ fnlplmr nr carbon, 
. -." preferably an activated carbon: H the carrier possesses intrinsic catalytic activity such 
. - that it would decompose the active ingredient it k advantageous to incorporate a 



30 For some purposes, a resinous or waxy carrier may be used, preferably one 30 

winch a scftvenr soluble or dranopJaspc, mctading fbtiblc, JSxampfcs of snob carriers 
are natural or synthetic resins such as a coumarone resin, rosin, copal, dammar, 
polyvinyl chloride, styrene polymers and copolymers, a solid grade of polycWorophenol 
such as is avahahie under the Begfctered Trademark " Arodor a tftumen, an asphai- 
35 tite, a wax,4br example, beeswax or a mineral wax such as parang 35 
wax, or a chlorinated mineral wax. Cornpcartkms oon^rising such resinous or waxy 
••' carriers m preferably mgraiwifar or pefleted frwm 

(Fluid carriers may be liquids, tor pronpV an aqueous fluid, or an organic fluid, 
mrinritng.a liquefied normally vaporous or gaseous material, or a vaporous or gaseous 
40 material, and may. be solvents or non-soJvents ffbr the active ™ &*i£***T Suitabfe sol- 40 
vents include petroleum fractions boiling in the ferosine and gas oil ranges end 
"-. aromatic extracts thereof, ketones such as aormn* methyl ethyl Intone, methyl ssobntyi 
ketone .and cyciohexanone, aromatic hydrocarbons, such as toluene, and 

chlorinated hydrocarbons, for example carbon tetrachloride and the dichksrbenzenes. 

. The carrier may afco be a simple or corrmound fertiliser which may be a solid, 45 
preferably granular or pelleted, or a liquid, for example an aqueous sohnion.. 

-.- The carrier may be mixed or farmoJated with the active material during its m&np» 
facture or at. any stage subsequently. The carrier may be mixed or formulated with 

the- ajutivc materia l in any propmtnm. One or mm* carnera may ttcwI 

The compositions of ahe invention may be concentrates, suitable tor storage or 50 
transport and containing, lor example, from rlO to 95% by weight of the active ingre- 
dient* These can be 63uW wim the sarne or a dM 



; for armbxation. Hie compositions of the invention may also be.dflute con epos i** 

- <*ons auriahie for appficstion. In general, concentrations of 0.01- to QS% by weight of 

55 active ingredient, based on The total weight of the composition, are satisfactory, though 55 
tower and bjgher <x m crn t ratkms can be applied if necessary. •Effective weed control is 

- obtainable by applying ahe compositions at the rate of 1 to 20 pounds per acre of 
the active ingredient ■ 

' The compositiQns of the invention may be formulated as dusts. These comprise 
60 an intimate mixture o! the active ingredient and a finely powdered solid carrier such 60 
as is in d ic a te d above. These powder carriers may be oil-treated to improve adhesion 
to the surface to which they are appSerL These dusts may be concentrates, in which 
- caseahjg^ soiptro 
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10 



15 



same or a Afferent finely powdered earner, which may be of lower sotprive capacity, 
to a amcemratm suitable^ «4«aqr, 
3he compositions of the mventian may be formulated as wedahk powders com- 
prising a major proportion of the active ingredient mixed with a tfepersiae. ie. defloc- 
mlST^r^^Lf 4 Q fi*^ divided^ ca3 The ^ 
?7 » paracdste form or adsorbed on die carrier and preferably 

^y^rogbt of nhe total compasmon though laiger or smaller omounQ may be. used if 

^nJ^J^*^^ 3 ? 2 ^ ™ ^ composition of me invention may be any sob- 
^j^d^ dispersing, i^defk^^ 

r^g^ aMw ^ 1 *esc substances may^sol^SBproperries. 
«»™ « .^SSSF fl ^° toa ? i W ** 4 protwdw ooHoid sadb as gelatin, gme,casent 

ttetoersmg agents used are stxhum. or caiman sabs «f Writ mnfccubr weafet 
^omcaads, die sodium or caktum sate of Kgnin su^ftmuc adds derired 
from subArte cellulose waste bqunrs. He calcium or sShmlaks of condensed arvl 
^^^^"^^^^P^^^^^^, condensed aryl 

^^^L? 131 ^ <sed may be nojHonic or ionic, for example Ae condensa- ~ 
^dT^^/^ 7 ^^^f ll2 > PtferaHy Ttftolo, caibon atoms 20 
^^J 6 "^^^©^^ alkyiene oxides sudi as etihyJene oxide «i propylene oxide or wkh 
^tf&^L^ l«ti&s «f the^ovTadfe^p^ 

tt^^Jf^ *,^ coro1 ' P 1 ^ 1 ?^ sorbitol or manmtaJ, or ctaXS 

in m ^i < ^ a ^l^ MS I ^ fermi *° Awe ^ ^ P 05 ^ string properties but 
^^S^? """P^ *»? «q^sm^aa**aK^ne^C 
P^^goodAspersmg properties and the other having patricSufa good wef 
ongpiopato. The actual amount of wafting agent mcorpe^^TS Sm- „ 
^£f enii 13 fr™ 1 ° * X ?% based £ the total compS^ 30 

wMmS^^!® agE S. "** ** attali metal sabs, preferably sodmnTsata, of 
^^J^TZZJ"® 10 * 10 ^ at least -10 earfxm atoms In thenrfe- 

££l ™£Sf wett 2 s .ff?* 8 *»» be employed, for example pohalkyfene 
ande polymers, eg. the "Phmmks" made MaA\ and ibe AmmSTl 
densa^productsof^p^kwdmalk^S. 35 

^am^dorpe^ com^^^ 
mgt^ mcorporated therewith are also included in the invention. Ibese^aybe 

bv^.l^T^" 5 * ^» * <* the active mgmtot or 

by ^uteing a mixture df a finely divided solid carrier and toe atrivTn«redienL 
may consistency 

in^W^^^^ ^i™ ventiQn ^ ^ t«= formulated as sohmoca of active 
E^kZ,« ^Z^** W * sofvents. Suitable solvents indude 

wanatic bydnxarbons, chlorinated bydrwaten^pSom 
WjocaAffli&oiions. and aromaric extracts of kerosme, AnxSanTsofventoa^^ 

cation ^iT 0 ^ 0 * 11 Sudl 80luti0ns ^ F^briy suiairfoS- 

m a v ^ £ a^^JS 2 ^ far T 11 ^ ^ *^ rate of 5 to 10 gaSons per acrl Ti~ 
may idso be d^tedwA a d^eap solvent for Irigbvt^spra ^ »• 

^os«on) to farifatatc subsequent dflnfion w&b waeTsuitable toeanfcKqmTare 
for ouunple tbe above mentioned petroleum hydrocarbon fractions. ,n5Bmc are 
tm tSL' 8m U 316 ^ P™* 1 ^ water-nwil or mHn-wffler 

enrfs^n,^ ^!^ abie -, ^ ^ tow votipe spraying, oTS 

oihl V rater emnbsons iWKtudnlajncennaii wbicb 

Suitabk types otf emulsifier for use in these erimbjons or emulaifiable 
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Gates aiE the notwonic and amtmk dispersing and wetfing agents described above, 

also suitable are long chain alkyi ammonium salts and alkyl sn^mo-sucdnatts. 

The concentration of nrnilafitr used will in general be vri&an rise Jimits 05% 

and 25.0% based on die final composition. 
5 He compositions of flic invention may contain other ingredients, for example, 

water ^Ahirmmg ogens far example, sodium poJyf&osphatESj cellulose efbere, or 

ethcyiene diamine tetxa-acetic acid, other herbicides or p esticides , or stickers, far 

e xflp rpfe ft flgnr^oigtfle cjL 

Aqueous dispersions and enmlsons, for example, rompe wt ri on s obtained by dibit- 
10 ing the lettable powders or emtnsuiable concentrates of the present invention with 

water also fie within the scope of {he present invention. 

WHATWIEOLA^lIS:— 
lOornpounds of the general fonnula: 

V 

H 

wherein me carbon and nitrogen atoms are linked either by a double bond or by a 15 
smgje bond and the remaining valencies of said atoms attached to hydrogen 
atoms; 

R represents a^b^makifftienyf group; 

Y represents an oxygen, sulphur or nitrogen atom, the third valency of said nitrogen 
20 atom being attached either to Z to form a double bond dierewith; or to R 1 , R 1 20 

representing a hy dr ogen atom or a phenyl group; 
Z represents an organic group which* with die atoms to which it is linked, completes 

a bEterocyrik; ring; and the acid addition salts thereof. 

2. Gqmpmmds as domed in daim 1 wherein R represents a ^S^dhtorophenyi 
25 group* 

3. Conf ou n ds as flffr^^ in dami 1 or 2 wherein Z represents an alkylene, 
s3kleneoacy, alkyfcnecaiho^ 

group may contain alkyl, haloalkyl, chlorophenaxyalkyi, phenyl habphenyi or alfcoxy- 
carbmn^ w&stfettents^ 

30 lowing groups 30 
=C— SH — C-NH* or — C=Q 

j j j 

4. Q mii^HM ^ p g ^nitnpfi -m r lflwn 3 wherein alkyl or haloalkyl substitnents c ontain 
1 to 4 carbon, atoms. 

5. C ompo u n ds as ^*>^ in claims 3 or 4 wherein die haloalkyl or haldphenyl 

35 substfcuents are cbmro- or bromo^alkyt or chloro- or hromo-phenyi groups 35 

6. Acid addition sate of the compounds specified in any one of dakns 1 to 5 which 
are sahs of hydrochloric or hydrobrornic acid. 

7. (2^^&-Dirihtoopfcenyft)^ 

&. 2jp^ichieropke^ and its hydrobrcmide. 

40 9. IT-Pbenyi-2^J2^ hydrobromide. 40 

10. 24^i^icb]oso|Kra and its hydrochloride. 

1& 9J£2JM)Schk^ hydrobiumide. 

112. 4-MellryI-2-(7^ hyxhtrcWoride. 

'19. vj-^arioromemyWiAo^c^ 
45 U4. ^^^OkWorophenv^^ 45 

16. &{2jS4}bWn!0vbs^^ 
rjJ7. iS^rMryW^fcl^o^^ 
. TO . IW&frttdUo^ 



19. 5-<^ctyW^&<i^^ 

2T. 2foo^icbtaipphcn^ 

22. 2feM)uatarojtoj^ 

23. 2^^Djdbkm3^beas^^ 
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*. 
25. 
26. 
27. 
C8. 
29. 
30. 
3TL 
31 
8B 



, . -j -j «s faycfaoohloziiie. 

4,H-tfmetiry*^^ 
TiiaTrrimp. 



^6-Diddoiuiftenyi)-5Jl 



^fr-Dkfagbjupheny^ 



~ ~>~»~ Vh ,^LAj ^ i-5 ? fe--dilydit>4ff^l : ^ ^ yaT^T] p 
- %-A£"£*M«flrcfHienyl^ 
35. 2^64Xdikm^ffi^i)beiizaifaiaa3te 

hydrochloride hydrate. 

39. 2^WDtea«^^ r 

40. Oooaposksons awtpmmg a compound daimed many one of dahns 1 to 39 

41. Camposrttons as claimed in datm 40 winch are dusts, wetteble powders, 

Cmillsffta Me CC n u aiP atEg. or aqiimm wrnilgK WTy OT ^ * — 



Oompoaatifflis as dasned in cfamn 40 or 4* sdwtantkUy as hercnAef ore des- 
cribed. • 

J43. A method for eradkatSng weeds from anas to be used for growing crops 
irfudi comprises applying to said areas a.herttddal compound daimed in any onedF 
daans 1 tt> 39orcan^posrtion <iainieddncniims40,41 or4B. 

WHUENS & ROBBINS, 
Chartered Patent Agents, 
Sbdi Centre, London, S3L1. 
Agents fur the Appfeanta 
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T^m nf ngmn Spa: Frfnted for Her Majesty** Sutfcaoy Office, by the Courier Rett 
(Leenrfngtan) LrA_i965. Published by The PrtcmOfficc. ^Scutoto^tW 
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